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Specification 
Name of the invention: semiconductor memory 
Scope of patent claims 

A semiconductor memory having an address decoder, an address driver, a 
static memory cell array, a sense amplifier, and a write-in/read-oul control circuit, 
comprising a pipeline memory making simultaneous processing of a plurality of 
memory access requests possible by providing one or more pipeline latches 
between an input step of the aforementioned address decoder and an output rtep 
of the aforementioned sense amplifier, a clock generating circuit for inputting 
clock signals applied externally in correspondence to a plurality of porta and 
generating internal clocks of twice the frequency of said docks used to drive the 
aforementioned pipe line memory, a plurality of address latchea to store, 
respectively, the addresses applied to the address terminals corresponding to the 
aforementioned plurality of ports, a plurality of write-in data latches to store, 
respectively, the written data applied to the write-in data terminals corresponding 
to the aforementioned plurality of ports, a plurality of control signal latches, to 
store, respectively, the memory access requests applied to the memory access 
request terminals corresponding to the aforementioned plurality of porta, a 
switching circuit to switch, sequentially, and output, per aforementioned internal 
clock the outputs of the aforementioned address latches, wnte-in data latches, and 
control signal latches corresponding to the aforementioned plurality of ports, and 
a plurality of read-out data latches driven, respectively, by the clock signals 
corresponding to the aforementioned plurality of ports, and having a multi-port 
function enabling access from the aforementioned plurality of ports to random 
addresses by assigning, sequentially, the internal clock cycles of the pipeline 
memory to respective ports. 

Detailed description of the invention 

<lndustrial field of use> » t „ , 

This invention relates to semiconductor memories, and, specifically, to a 
semiconductor memory having a multi-access function using a pipeline memory 
provided with multiple registers or latches in the memory. 

<Conventional technology> . ^.„,. 

A semiconductor memory, referred to as a memory with registers or a 
pipeline memory, provided with pipeline registers » (or latchea) in ^memory chip 
hasbeen developed wherein the address/write-in datt/read-out data, etc of the 
•request made separately before or after the request being Processed in the chip is 
maintained. With this. It has become possible to supply the address , tothe 
memory externally, supply the write-in data thereto, or tc . supply the ra«£ut data 
in the memory portion to outside of the chip, independently from the wnte- 
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In/read-out operation of the memory itself, as well as to reduce the cycle time of 
the memory as a system, and to improve the throughput of the memory system. 

Moreover, since his possible to speed up the cycle time itself by 
providing the pipeline latches between the input stage of the address decoder and 
The output step of the sense amplifier and dividing the write-in/read-out operauon 
of the memory itself into several stages, and to process independent requests at 
each divided stage, it Is possible to improve the throughput of the memory. 

Also, conventionally, the memory referred to as the multi-port memory 
has been commercialized. This ii a memory having, me first end second ports 
which conduct writing-into and reading-out from the address provided externally, 
and at the same time it is possible to access the memory from these two pons. 

<tssues attempted for resolution by the invention^ 

The conventional multi-access memory described above comprises the 
dual port memory which is simultaneously accessible, independent from the two 
ports, and because of that, two sets of address decoders and sense amplifier 
circuits are required, and the memory cell itself becomes complex: therefore, rt 
had shortcomings that the chip size became larger, and the pnee was considerably 
higher compared with the regular memories. 

The objective of this invention is to provide a relatively low priced 
semiconductor memory having a multi-access function. 

<Means to resolve the problematic points> .. . • 

The semiconductor memory under this invention u a 
semiconductor memory having an address decoder, an "^drivena 
static memory cell array, a sense amplifier, and a wnte-^rcad-out ar t. 
comprising a pipeline memory making simultaneous ime^ipUv «f 
memory access requests possible by providing one or more pipeline latches 
between antn^t *ep of Ke aforementioned address decoder end £ «APUt*ep 
of the aforementioned sense amplifier, a clock generating «rcurt fo^pumng 
clock sigruds applied externally in correspondence to a plurality ofporuand 
generatSg inSal clocks of twice the frequency of said clocks *• 
I forememioned pipeline memory, a plurality of address lf*^»*»* „ ^ 
rLnectivelv the addresses applied to the address terminals corresponding to the 
^-entio^ 

~«r^v^iv th* written data applied to the wntc-m d&u terminals cotTeiponoing 

note, repcctively, the momoty weal reql»w tpM » ^V^L^T 
teSnJ, corresponding to the .fotenienooned plurality of pora., 

Mrtrlf r iZ oatout! of the aforementioned address latches, wnte-in dau laicnca, »nu 
a plurality of read-out data latches driven, respectively, by the clock signals 
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corresponding to the aforementioned plurality of ports, and having a multi-port 
function enabling access from the aforementioned plurality of porta to random 
addresses by assigning, sequentially, the internal clock cycles of the pipeline 
memory to respective ports. 

^^ThTcmbodimenw of this invention are described below in reference to the ' 
drawings. In the embodiments, it is assumed that for ports, there are two potts, 
i.e. the first port end the second port. 

Hg. 1 shows a block diagram of the semiconductor memory having the 
multi-port memory function in an embodiment of thia invention »» *J 
"j. r_ en , M f„ M the pipeline memories are concerned, one step of pipelines, 
n^nel TJ ^a?d^atcn7 P and column address Istch 8. are provided between the 
„r addretTd1coder 5 [and the memory cell array 9). and the column address 
decoder 6 and the memory cell array 9, In correspondence thereto the wr«e*n 
daw interim latch 16 for latching the write-in data in the interim and the control 
t£X**m latch 18 for latching the write^resd-out « n«l s.gn.1 m *e 
interim arc provided. With these, the memory portion is divided into the 2 steps 
of the decode stage and write-in/sense stage in this embodiment. 

In correspondence to the first port, the first address latch 1 , the jjr* wnie- 
ln data lich ^the first control signal latch 14. and the first read-out data latch 

1 « provided. In correspondence to the second port, the «^»dd^l B tch 2. 
the second write-in data latch 21, the second control signal latch 15, andj the 
!™d read-out data latch 12 are provided, and the upper portion and the lower 
5t£ ortouM oftfie first and second address latches 1 and 2 are applied, 
portion of the J^ond inpuU of the row address switching circuit 3 

!3££b£ S2 swttcnSg dJSh 4. Theoutpuuo^wa^res, 

SSSS^^S^ the column adores, letch 8 are applied to 
7Ji JSJt cell 2 sTand the sense signal from the memory cell array 9 is 

RD2. 

The write-in data from the first and second ports are applied respectively. 
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The write-in requests WEI and WE2 from the first and second pom are 
applied, respectively, to the first and second control signal latches 14 and 1 5. the 
outputs thereof are applied to the control signal switching circuit 1 7, an* the 
output of the control signal switching circuit 17 is applied to the control s.gnal 
interim letch 18. The output of the control signal interim latch 18 is applied to the 
write-in/read-out control circuit 19. 

All of the latches used in this embodiment comprise trigger sample typo 
registers wherein the value Is set with the rising of the clocks. 

For the clock for the first address latch I, the first write-in data latch 1 3. 
the first control signal latch 14 and the first read-out data to* fintdock 
signal CLK1 is applied. Similarly, the second clock signal CLK2 is applied to the 
second address latch 2, the second write-in data latch 21, the first [aa is in the 
original: "second"?] control signal latch 1 5, and the second read-out data latch 
12. 

The clock generating circuit 23 generates, from the first and second deck 
signal, applied thereto, the internal clock signal CLK and thai port swhching 
signal SEX having the rise, with rising of respective clock. The clock signal CLK 
is applied, as the clock, to the row sddress latch 5, column address latch 6 [as in 
lheorigin.1; T and T (for 5 and 6)7], the write-in dau interim latch 16 ^ and the 
control signal Interim latch 18. The port switching signal SEL is applied to the 
row address switching circuit 3. column address switching circuit 4 the< wnte-in 
data switching circuit 22. and the control signal 

the first input in the cycle which starts whh the nsuig of the first clock signal 
CLKUnd the seconding in the cyde which starts with the rising of the second 
clock signal CLK2. 

The write-in/read-out control circuit 19 controls detection ofthe write-in 
del* to the to the memory cdl array 9 and the read-out data from the memory ceil 
array 9. 

The pipeline control circuit 20 forms, as ^jffiffi^g" 
switching signal which becomes "0" in the cyde CI and 1 in the cydc C2. 

Neat, the operation of this embodiment is described. 

,„ this embodiment, h is assumed ***»**• ^"£2**? 
a different phase by one half cyde from each other] are applied, rwj^vely. to 
fhc fiS and P secondl clock terminals, a. shown in Rg. 2. It £ 
address write-in request, and the write-in data for the first port ™ ™ 
havE^n ,ync£>nixed so that they may be sealed by * 
assumed that the same is the case with regard to the address, the addreas setting 
request, and the read-out request for the second port 
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In this embodiment, the internal cycle specified from the rising of the 
internal clock CLKand the rising [as is in the original] is assigned alternately to 
the first and secondports. 

r it la divided into the cycle CI which starts with rising of 

the fi rst clot Suna ^ c^V(S wSclTstart. with rising of the second clock 
ctlTandtr^dVcole «agTthe cycle <^^^^JS^T 
the cycle C2 is assigned to the second port Tms will be controlled by the port 
switching signal- SEL. 

The operation in response to the access requests from the first port and the 
second port is now described in reference to.Fig. 2. 

It is assumed that there are access requests as shown in Fig. 2, weh « . a 

a^med that there are readout requests for the second port at 01. t22, t24. etc. 

and control signal switching circuit 17. 

Ar »k. rimlno of t21 the decoded outputs are set, respectively, in the row 
At the tuning of ei, me r write-in dau 

address latch 5 and the column addrcu la^ 6 « weu a»« operation 
interim latch 16 and the conU-ol whh.this,\hT 
for All addressing memory ;^^ hc row ^uWng drcuh 

^Sd^ 
the address A21. 

Similarly, at tl2, the decode stage start, by the addre» A12, 
concurrently,*.^^ 

^th^^ 

is set in the second read-out data latch 12. 

read-out data latch 11. 



HKK177195 
HR905 024990 



As shown in the embodiment of this invention described above, h is 
possible, under this invention, to realize a multi-port memory which makes the 
write-in/read-out access to any random address from the first and second pons 
possible, without using the memory having, in itaelt a dual access function. 

Also, in the embodiment of this invention, two clock signals of the first 
and second clock signals with an aberration of the phase by one half cycle from 
each other arc applied as the clock signals of the first and second pons, but it is 
possible to make them into one clock signal and use the rising and falling as the 
timing signal for respective ports. Also, in the embodiment of this invention, 
configuration of the memory itself and specific drpiha, etc of the control circuit 
are not mentioned, since they are not (Erectly relevant to the intent of this 
invention, but, it is obvious that they may be realired with the conventionally 
known technology. Also, in this embodiment, the number of ports is made to be 
2. but h is obvious that they may be tather increased. 

<l£flbcts of the invention> 

As such, h is possible, under this invention, to realize a multi-port memory 
without making the memory cell itself a multi-port configuration, by sequentially 
aligning the cycle time with the speed, accelerated by a shift to the pipeline, to a 

plurality of ports. " " 

Furthermore, the invention has another advantage that a special element as 
a driving circuit for the periphery is not required, since the clocks provided 
externally, addresses, write-in data, and the read-out data to be out put to the 
outside may be made to V4 of the frequency of the internal clock. 

Brief description of the drawings 

Fig. 1 is a block diagram of the semiconductor memory having a multi 
port memory function in an embodiment of this invention, and Fig. 2 is a timing 
chart showing the operation of [what is shown in ] Fig. t . 

1,2 First and second address latches 

3* — Row address switching dnwt 

4 — Column address switching circuit 

5 — — Row address decoder 

6 Column address decoder 

7 — Row address latch 

8 — Column address latch 

9 — Memory cell array 

1 0 — Sense amplifier 

11 — First read-out data latch 
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12 — Second read-out dtti latch 

13 — Firit write-in data Inch 
1415 — Firit and second contror ilgnal latches 



Write-in dau interim latch 



1 7 — Control aignal switching circuit 

18 — Control signil interim latch 

19 Write-in/read-out control circuit 

20 — Pipeline control circuit 

2 1 — Second write-in data latch 

22 —Write-in data switching dreult 

23 — Clock generating circuit 



Attorney: Shin Uchihara, patent attorney 
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